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Contributions  to  the  Life  Histories  of  Severol 

Penaeid  Shrimps  (Penaeidae)  Along  the 

South  Atlantic  Coast  of  the  United  States 

By 

WILLIAM  W.  ANDERSON,  Fishery  Biologist 

Bureau  of  Commercial  Fisheries  Biological  Laboratory 
Brunswick,  Ga.     31520 

ABSTRACT 

Shrimp,  the  most  valuable  fishery  resource  of  the  south  Atlantic  coast  of  the 
United  States,  contributed  about  40  percent  of  the  $27  million  exvessel  value  of  all 
fishery  landings  in  the  area  in  1966.  Three  species  of  shallow-water  penaeid 
shrimps  are  of  greatest  commercial  importance:  white  shrimp,  Penaeus  setiferus; 
brown  shrimp,  P.  aztecus;  and  pink  shrimp,  P.  duorarum.  The  shrimp  fishery  is 
reviewed  for  trends  in  yield  for  the  area  as  a  unit,  by  States,  and  by  species,  for 
the  10-year  period  1958-67.  A  trend  toward  steady  decline  in  total  shrimp  landings 
is  indicated. 

During  studies  on  the  white  shrimp  along  the  south  Atlantic  coast  of  the  United 
States  in  1931-35,  data  were  obtained  on  the  brown  shrimp;  the  sea  bob,  Xiphopeneus 
kroyeri;  and  Trachypeneus  constrictus.  Observations  were  also  made  on  the  pink 
shrimp  from  operations  of  the  Bureau  of  Commercial  Fisheries  R/V  Oregon  off 
northeast  Florida  near  Cape  Kennedy  in  1965-67.  This  report  presents  size  dis- 
tribution, ovary  development,  and  sex  ratios  of  the  several  species  of  shrinnp,  and 
includes  limited  information  on  spawning  season. 


ESTTRODUCTION 

During  studies  by  the  U.S.  Bureau  of  Fish- 
eries on  the  white  shrimp,  Penaeus  setiferus, 
along  the  south  Atlantic  coast  of  the  United 
States  in  1931-35  (Lindner  and  Anderson, 
1956),  data  were  also  obtained  on  several 
other  species  of  penaeid  shrimp  along  the 
South  Carolina,  Georgia,  and  northeast  Florida 
coasts:  the  brown  shrimp,  Penaeus  aztecus; 
the  sea  bob,  Xiphopeneus  kroyeri;  and  Tra- 
chypeneus constrictus.  In  addition,  limited 
data  were  secured  on  the  brown  shrimp  and 
on  the  pink  shrimp,  Penaeus  duorarum,  fronn 
operations  of  the  Bureau  of  Connmercial  Fish- 
eries R/V  Oregon  off  northeast  Florida  near 
Cape  Kennedy  in  1965-67.  This  report  gives 
a  general  review  of  the  shrimp  fishery  in  the 
south  Atlantic  region  and  presents  data  on 
certain  aspects  of  the  life  histories  of  these 
species. 


METHODS 

Details  about  methods  of  operation,  vessels, 
gear,  and  fishing  grounds  used  in  the  1931-35 
studies  were  given  by  Anderson  (1968).  A  de- 
scription of  the  shallow  coastal  shrimp  fishing 
grounds  of  the  south  Atlantic  coast  of  the 
United  States  was  given  by  Anderson,  Lindner, 
and  King  (1949)  and  is  also  figured  in  Ander- 
son and  Lunz  (1965). 

Size  of  shrimp  is  total  length,  measured 
from  tip  of  rostrum  (head  spine)  to  tip  of 
telson  (tail  spine).  The  data  are  combined  in 
5-mm.  groups,  each  of  which  is  represented 
by  the  midpoint  --  for  example  shrimp  be- 
tween 101  and  105  mm.  total  length  are  shown 
as  103  mm.  and  those  between  106  and  110 
are  shown  as   108  mm. 

Unless  otherwise  stated,  monthly  data  for 
the  various  years  were  combined  to  give  av- 
erage figures  for  each  State. 


In  recording  ovarian  development,  I  used 
four  successive  stages  --  undeveloped,  de- 
veloping, yellow,  and  ripe  --  as  described  by 
King  (1948). 

Table  1  gives  the  average  monthly  surface 
water  temperatures  for  the  indicated  sections 
of  the  fishing  grounds  from  South  Carolina  to 
northeast  Florida. 


REVIEW  OF  THE  FISHERY 

Shrimp  is  the  most  valuable  fishery  re- 
source of  the  south  Atlantic  coast  of  the  United 
States  (North  Carolina,  South  Carolina,  Geor- 
gia, and  Florida  east  coast).  In  1966,  the  last 
year  for  which  complete  fishery  statistics  are 
available,  the  exvessel  value  of  shrimp  was 
$10.8  million,  or  about  40  percent  of  the  $27 
million  exvessel  value  of  all  fishery  landings 
in  the  area. 

Three  species  of  shallow-water  penaeid 
shrimps  are  of  greatest  connmercial  impor- 
tance: white  shrimp,  Penaeus  setiferus;  brown 
shrimp,  P.  aztecus;  and  pink  shrimp,  _P. 
duorarunn.  White  and  brown  shrimps  are 
taken  in  commercial  quantities  in  all  four 
States,  and  pink  shrimp  only  in  North 
Carolina. 

The  royal  red  shrimp,  Hymenopenaeus  ro- 
bustus,  a  deepwater  penaeid  shrimp,  is  taken 
in  limited  quantities  in  274  to  457  m.  (150-250 
fathoms)  off  St.  Augustine,  Fla.  The  5-year 
average  landing  for  1963-67  was  only  56,700 
kilograms  (125,000  pounds)  of  heads- on  shrimp 
per  year. 

BCF  (Bureau  of  Con-imercial  Fisheries) 
has  reported  shrimp  landings  by  species 
since  1957;  consequently  trends  in  species 
composition  can  be  followed  during  1957- 
66. 

Shrinnp  landings  for  all  species  combined  in 
the  south  Atlantic  area  averaged  about  13 
million  kilograms  (29  million  pounds)  of  heads- 
on  shrinnp  yearly  during  1953-57,  just  under 
11.3  million  kilograms  (25  million  pounds)  in 
1958-62,  and  about  9.1  million  kilograms  (20 
million  pounds)  in  1963-67.  Thus  the  annual 
landings  declined  about  4  million  kilograms 
(9  million  pounds)  in  less  than  a  decade 
(fig.  1). 

In  the  10-year  period  1958-67,  for  which 
landings  by  species  are  available,  average 
yearly  landings  of  both  brown  and  pink  shrimp 
were  about  the  same  in  1963-67  as  in  1958-62, 
but  average  yearly  landings  of  white  shrimp 
declined  more  than  1.8  million  kilograms  (4 
million  pounds)  during  the  second  half  of  the 
decade  (fig.   1 ). 

Year-to-year  fluctuations  in  landings  by 
species     and     for     all    species     connbined    for 


Figure  1. — Yearly  average  landings  of  shrimp  on  south 
Atlantic  coast  of  the  United  States  by  5-year  periods, 
for  all  species  combined,  1953-67,  and  for  individual 
species,   1958-67. 


1957-67  (fig.  2)  indicate  a  trend  toward  steady 
decline  in  total  shrimp  landings.  Anderson 
and  Lunz  (1965)  said,  "Yearly  fluctuations 
are  not  necessarily  abnormal  for  a  resource 
that  is  now  being  harvested  at  near-maximum 
levels.  Rather,  they  depict  changes  in  abun- 
dance of  fishable  stocks  available  from  year 
to  year,  and  these  changes  reflect  several 
factors  influencing  survival  of  the  young  -- 
for  we  are  dealing  with  a  new  crop  of  shrimp 
each  year." 

Trends  in  annual  shrimp  landings  in  1963-67 
varied  an-iong  the  different  States  of  the  south 
Atlantic  coast  (fig.  3).  Fluctuations  were 
sinnilar  in  South  Carolina  and  Georgia,  with 
low  landings  in  1963  and  1964,  a  bumper  year 
in  1965,  and  a  large  decline  in  1966  to  a  level 
maintained  in  1967.  The  1  966-67  landings  were 
greater  than  those  in  1963-64,  but  in  Georgia 
(the  State  with  the  largest  production)  the 
high  in  1965  was  not  as  pronounced  as  an 
earlier  peak  in  I960.  The  conditions  that  cause 
annual  fluctuations  evidently  extend  over  both 
South  Carolina  and  Georgia.  These  two  States 
contain  the  heart  of  the  nursery  grounds  in 
the  south  Atlantic  area.  Landings  in  Florida 
have  been  more  stable,  with  slightly  higher 
levels  in  1965-67  than  in  1963-64.  In  North 
Carolina,  landings  increased  steadily  from  a 
low  in  1963  to  a  high  in  1966,  but  dropped 
somewhat  in  1967. 

The  shrinnp  fishery  of  the  south  Atlantic 
coast  is  highly  seasonal;  landings  are  very 
low  from  January  through  May,  begin  to  in- 
crease in  June,  and  build  rapidly  to  a  peak 
during  the  summer  or  fall  (figs.  4  and  5). 
This  seasonal  trend  is  followed  in  catches 
from  each  of  the  States. 
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Figure  2. — Shrimp  landings  for  the  south  Atlantic  coast  of  the  United  States  by  year,  by  species,  and  for  all  species 

combined,  1957-67. 
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Figure  3. — Shrimp  landings  by  State  and  year,  1963-67. 
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Figure  4. — Shrimp  landings  by  month  and  species  for 
North  Carolina,  South  Carolina,  and  Florida  east  coast, 
1967. 
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Figure    5. — Shrimp   landings   by   month   and  species  for 
Georgia,   1967  and  (tentative  totals)  1968. 

North  Carolina 

No  shrimp  landings  were  reported  in  1967 
from  January  through  April  (fig.  4).  White 
shrinnp  were  landed  fronn  August  to  December 
with  peak  catches  in  October;  brown  shrimp 
were  landed  fronn  July  to  October  with  peak 
catches     from    July    to    September;     and    pink 


shrimp  were  landed  from  May  to  August  (and 
a  few  in  November  and  December)  with  peak 
catches  in  June  and  July. 

South  Carolina 

No  catches  were  reported  in  1967  from 
January  through  April  (fig.  4).  White  shrimp 
landings  were  small  in  May  and  June;  nil  in 
July  and  August;  fairly  high  in  September  to 
November,  with  the  seasonal  peak  in  October; 
and  small  in  December.  Brown  shrimp  were 
landed  from  June  to  October  with  peak  catches 
in  July. 

Florida  East  Coast 

Shrimp  were  landed  in  all  months  in  1967, 
but  quantities  were  small  from  February 
through  May  (fig.  4).  White  shrinnp  were  taken 
in  all  months;  catches  reached  the  seasonal 
high  in  November.  Brown  shrimp  were  re- 
ported from  March  to  August,  with  peak 
catches  in  July. 

Georgia 

Shrinnp  were  landed  in  all  months  in  1967 
and  in  1968,  but  the  amounts  were  small  from 
January  through  May  (fig.  5).  White  shrimp 
were  reported  for  all  months,  but  most  were 
taken  from  July  through  December;  peak 
catches  were  in  September.  Brown  shrinnp 
were  reported  from  May  to  September  in 
1967  and  June  to  September  in  1968;  peak 
landings  were  in  July  in  both  years.  Figure  6 
shows  annual  fluctuations  in  Georgia  landings 
by  species  from   1957  to   1968. 
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Figure  6. — Yearly  shrimp  landings  by  species  and  all  species  combined  for  Georgia,  1957-68. 
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BROWN  SHRIMP 

The  most  extensive  data  on  brown  shrimp 
were  obtained  in  Georgia,  where  sannpling 
was  done  regularly  on  both  inside  and  outside 
shrimp  grounds  from  1931  to  1933.  The  study 
was  extended  in  1933  to  include  outside  fishing 
grounds  in  South  Carolina  and  northeast  Flor- 
ida (Anderson,   1968). 

At  the  time  these  records  were  made,  all 
grooved  shrinnp  were  included  under  one  spe- 
cies, Penaeus  brasiliensis.  This  species  was 
later  split  into  three  species  to  include  brown 
shrimp,  P.  aztecus;  pink  shrinip,  P.  duorarum; 
and  P^.  brasiliensis.  Of  these  three  forms, 
P.  brasiliensis  rarely  occurs  in  the  shallow 
coastal  shrimping  grounds  of  the  south  Atlantic 
coast,  the  brown  shrinnp  is  fairly  abundant  in 
all  four  States,  and  the  pink  shrimp  is  abundant 
only  in  North  Carolina. 

Pink  shrimp  are  seldom  captured  in  the 
narrow  coastal  strip  to  which  the  regular 
shrimp  fishery  in  South  Carolina  and  Georgia 
is  largely  confined.  Lunz  (1963)  did  not  report 
the  capture  of  any  pink  shrimp  during  a  2-year 
shrimp  survey  in  South  Carolina  from  July 
I960  to  June  1962;  and  Bearden  (1961)  stated 
that,     "P.    duorarum    is    not   at   all    common   in 

South    Carolina    waters     "     Frisbie     (1967), 

reporting  on  a  shrimp  survey  from  July  1966 
to  June  1967  in  Georgia,  stated,  "Pink  shrimp, 
Penaeus  duorarum.  were  taken  only  occa- 
sionally throughout  the  year."  Joyce  (1965), 
reporting  on  a  survey  of  the  commercial 
shrimps  of  the  northeast  Florida  coast  from 
St.  Marys  Inlet  to  Cape  Kennedy  during  July 
1962  to  June  1963,  reported  that  he  captured 
only  264  pink  shrimp  in  the  outside  or  offshore 
waters.  He  also  indicated  that  the  major 
grounds  for  adult  pink  shrimp  probably  lie 
farther  offshore  and  in  deeper  water  than  the 
regular  shallow  coastal  shrimping  grounds. 
The  occasional  pink  shrimp  that  may  be  in- 
cluded as  brown  shrimp  in  my  1 93  1-35  records 
are  too  few  to  be  significant. 


Georgia 

Brown  shrinnp  appear  on  the  Georgia  shrimp- 
ing grounds  in  May  or  June,  but  usually  in 
June.  They  reach  greatest  abundance  in  July 
and  August,  decline  rapidly  in  abundance  dur- 
ing September  (fig.  5),  and  have  largely  dis- 
appeared from  the  fishery  by  October  (in  some 
years  a  few  remain  until  November).  There- 
fore, data  in  significant  announts  are  confined 
to  June,  July,  August,  and  September. 

Size  distribution.-- The  length  of  brown 
shrimp  from  inside  grounds  (sounds  and  rivers ) 
increased  gradually  with  the  progress  of  the 
fishing  season  (fig.  7).  Modes  of  103  to  108  mm. 
for    males    and    118   to  123  mm.  for  females  in 
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Figure  7. — Size  distribution  and  sex  ratios  of  brown 
shrimp  on  Georgia  inside  fishing  grounds  by  month, 
June  to  September,  1931-34. 


June  increased  steadily  to  133  mm.  for  nnales 
and  158  mm.  for  females  by  September.  It  is 
difficult  to  link  this  size  increase  with  growth 
rates  because  snnall  shrimp  were  continuously 
being  recruited  onto  the  grounds  and  some  of 
the  larger  shrimp  were  moving  to  outside 
waters. 


As  on  the  inside  grounds,  the  size  of  brown 
shrinnps  taken  on  the  outside  grounds  (fig.  8) 
increased  steadily  from  June  (modes  at 
108  mm.  for  males  and  123  mm.  for  females) 
to  September  (modes  at  133  to  138  mm.  for 
males  and  158  mm.  for  females).  Again  it  is 
difficult  to  link  these  size  increases  with 
growth  rates  as  the  shrimp  were  evidently 
rapidly  leaving  the  Georgia  fishery  by  Sep- 
tember (many  probably  left  in  August).  The 
few  brown  shrimp  caught  in  October  were  of 
similar  size  to  those  taken  in  September. 
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Ovary  development.-- All  female  shrimp 
taken  on  the  inside  grounds  in  June  and  July 
were  undeveloped;  in  August  93.7  percent 
were  undeveloped,  5.4  percent  were  develop- 
ing, and  0.9  percent  were  yellow;  and  in 
September  71.9  percent  were  undeveloped, 
26.9  percent  developing,  and  1 .2  percent  yellow 
(table  2).  The  smallest  shrimp  with  developing 
ovaries  was  133  mm.  long,  and  the  smallest 
with  yellow  stage  ovaries  was  148  mm.  No 
ripe  females  were  taken  on  the  inside  grounds. 

On  the  outside  grounds  all  females  captured 
during  June  and  July  were  undeveloped  except 
for  one  developing  stage  shrimp  in  July;  in 
August  90.5  percent  were  undeveloped,  9.3 
percent  developing,  and  0.3  percent  yellow; 
and  in  September  30.1  percent  were  unde- 
veloped, 34.1  percent  developing,  32.6  percent 
yellow,  and  3.2  percent  ripe  without  attached 
spermatophor es  (table  3).  Of  38  females  re- 
corded for  October  (not  shown  in  table  3),  26, 
or  68.4  percent,  were  undeveloped;  2,  or  5.2 
percent,  developing;  1,  or  2.6  percent,  yellow; 
and  9,  or  23.7  percent,  were  ripe  without  at- 
tached spermatophores;  lengths  ranged  from 
153  to  178  mm.  On  the  outside  grounds  the 
smallest  shrimp  in  different  stages  of  develop- 
ment were:  developing  ovaries,  138  mm.; 
yellow,  148  mna.;  and  ripe,  153  mm.  (collected 
in  October). 

Frisbie  (1967),  in  discussing  brown  shrimp 
in  Georgia,  said,  "Evidence  of  possible  spawn- 
ing of  brown  shrimp  1  mile  offshore  of  Sapelo 
Sound  (area  B)  was  indicated  by  a  catch  of 
maturing  shrimp  on  October  11,  1966.  Two 
ripe  females,  143  and  145  mnn.  long  contained 
male  spermatophores.  Three  other  ripe  but 
unfertilized  females,  four  yellow,  three  de- 
veloping, one  spent,  and  six  undeveloped  speci- 
mens were  included  in  the  sample." 

These  records  indicate  that  spawning  pos- 
sibly occurs  off  the  Georgia  coast  during  the 
fall  but  is  probably  very  liinited  within  the 
range  of  the  shallow  coastal  fishery.  Certainly 
the  few  ripe  females  taken  during  September 
and  October  are  not  commensurate  with  the 
abundance  of  the  species  during  July  and 
August. 

South  Carolina 

Brown  shrimp  appear  on  the  South  Carolina 
outside  fishing  grounds  in  June,  reach  peak 
abundance  in  July  and  August,  decline  rapidly 
in  abundance  during  September,  and  have 
nearly  disappeared  from  the  fishery  by  Octo- 
ber (fig.  4).  This  situation  is  parallel  to  that 
in  Georgia.  I  have  records  from  June  to 
September. 


Figure  8.— Size  distribution  and  sex  ratios  of  brown 
shrimp  on  Georgia  outside  fishing  grounds  by  month, 
June  to  September,  1931-35. 


Size  distribution. --Modes  of  length  distri- 
bution of  brown  shrimp  from  the  outside 
grounds    increased    steadily  from  103  mm.  for 


males  and  98-108  mm.  for  females  in  June  to 
123  nnm.  for  n-iales  and  138  nnm.  for  females 
in  August  (fig.  9).  The  modes  then  decreased, 
however,  to  113  mm.  for  males  and  128  mm. 
for  females  in  September  --  which  I  attribute 
to  a  migration  of  much  of  the  population  from 
the  shallow  coastal  fishing  grounds.  As  in 
Georgia,  it  is  difficult  to  link  the  size  in- 
creases from  June  to  August  with  actual 
growth  rates  because  the  shrimp  were  ap- 
parently rapidly  leaving  the  fishery  by  August 
and  September. 
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Figure  9.— Size  distribution  and  sex  ratios  of  brown 
shrimp  on  South  Carolina  outside  fishing  grounds,  by 
month,  June  to  September,  1933-34. 


Ovary  developnnent.-- Annong  shrimp  cap- 
tured in  outside  waters,  all  were  undeveloped 
in  June  and  July  except  for  one  in  a  developing 
stage  in  July;  in  August  98.5  percent  were 
undeveloped  and  the  rest  were  developing;  and 
in  September  98.6  percent  were  undeveloped 
and  the  rest  were  developing  (table  4).  The 
smallest  shrimp  with  developing  ovaries  was 
148  mm.  Ovary  development  during  August 
and  September  was  far  less  advanced  on  the 
South  Carolina  grounds  than  on  the  Georgia 
grounds. 

Recruitment  of  postlarval  brown  shrimp 
into  South  Carolina  inshore  waters  occurs 
from  January  to  May  (Lunz,  1963),  These 
larvae  could  originate  from  spawning  some- 
time during  the  fall  or  winter,  but  the  spawn- 
ing site  is  unknown. 


Northeast  Florida 

Brown  shrimp  appear  on  the  shallow  north- 
east Florida  shrimping  grounds  in  about  April 
and  reach  peak  abundance  about  July.  By 
September  few  remain  on  the  grounds. 

Size  distribution.-- Figure  10  gives  the  size 
distribution  and  sex  ratios  of  brown  shrinnp 
for  outside  waters  of  the  shallow  coastal  fish- 
ery for  May  through  September. 

The  few  shriimp  taken  in  May  were  consid- 
erably smaller  than  those  found  in  Jvane,  when 
the  mode  was  123  mm.  for  males  and  133  mm. 
for  females.  The  mode  for  fennales  dropped 
to  about  128  mm.  in  July  and  August,  but  the 
mode  for  nnales  remained  at  about  123  mm. 
In  September  the  modes  were  133  nnnn.  for 
males  and  138  mm.  for  females  --  not  much 
different  from  the  sizes  in  June.  This  unusual 
variation  in  size  distribution  from  June  to 
September  is  apparently  the  result  of  con- 
tinued recruitment  of  small  shrimp  from  the 
inside  nursery  grounds  to  the  shallow  coastal 
fishing  grounds  and  migration  of  parts  of 
the  population  (chiefly  large  shrimp)  from 
the  coastal  fishing  grounds  to  more  offshore 
areas. 

For  years  the  abrupt  decline  in  abundance 
of  brown  shrin-ip  during  September  to  October 
on  the  shallow  coastal  shrimp  grounds  of  the 
south  Atlantic  coast  has  led  to  speculation  that 
there  must  be  a  concentration  of  large  in- 
dividuals sonnewhere  on  the  Continental  Shelf 
beyond  the  coastal  fishing  grounds.  Until  1965 
no  such  concentration  had  been  discovered.  In 
January  1965  the  BCF  R/V  Oregon  located 
commercial  concentrations  of  very  large  brown 
shrimp  in  55  to  59  m.  (30-32  fathoms)  south 
of  Cape  Kennedy,  and  portions  of  the  com- 
mercial shrinnp  fleet  worked  these  grounds 
for  several  months.  When  the  Oregon  returned 
to    these    offshore    grounds    in    March    1965   to 
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Figure  10. — Size  distribution  and  sex  ratios  of  brown 
shrimp  on  northeast  Florida  outside  fishing  grounds, 
by  month.  May  to  September,  1933-35. 

reassess  the  location  and  stocks  of  large 
brown  shrimp,  the  population  was  widely 
scattered  and  catch  rates  were  below  com- 
mercial levels. 

The  BCF  Exploratory  Fishing  and  Gear 
Research  Station,  Brunswick,  Ga.,  furnished 
samples  of  shrimp  from  a  number  of  Oregon 
trawl  hauls   of  the    March   1965    cruise,    made 


between  18  and  24  m.  (10-13  fathoms),  and 
from  a  series  of  hauls  nnade  between  55  and 
66  m.  (30-36  fathoms).  Table  5  gives  data  for 
these  samples.  At  20  to  24  m.  (10-13  fathoms), 
the  pink  shrimp  was  the  abundant  species  (only 
two  brown  shrimp  were  taken),  whereas  at  55 
to  66  m.  (30-36  fathoms)  the  brown  shrinnp 
was  dominant  (only  five  pink  shrimp  were 
among  the  samples).  From  the  size  ranges 
provided  in  table  5,  it  is  evident  that  these 
offshore  grounds  between  55  and  66  m.  (30-36 
fathoms)  have  a  population  of  adult  brown 
shrimp  of  a  general  size  much  larger  than 
that  of  shrimp  on  the  shallow  coastal  fishing 
grounds,  where  the  depths  are  under  18  m. 
(10  fathoms)  and  largely  under  15  m.  (8 
fathoms ). 

Whether  the  population  of  large  brown 
shrimp  on  the  deep  offshore  grounds  near 
Cape  Kennedy,  Fla.,  is  recruited  entirely 
from  the  shallow  coastal  fishing  grounds  of 
Florida  or  receives  recruits  from  the  Caro- 
linas  and  Georgia  is  largely  speculation.  Sev- 
eral observations,  however,  support  the  latter 
possibility:  (1)  the  Florida  population  of  large 
brown  shrimp  on  the  deepwater  grounds,  far 
beyond  the  shallow  coastal  grounds,  is  the 
only  such  concentration  ever  located  along  the 
south  Atlantic  coast,  (2)  the  sumnaer  popula- 
tion of  inshore  brown  shrimp  from  the  Caro- 
linas  to  northeast  Florida  disappears  from  the 
shallow  coastal  shrimp  grounds  by  September 
or  October  and  does  not  return,  and  (3)  since 
the  closely  related  white  shrimp  n-iigrates  in 
the  fall  from  North  Carolina,  South  Carolina, 
and  Georgia  to  northeast  Florida  (Lindner  and 
Anderson,  1956),  the  brown  shrimp  might 
certainly  do  likewise. 

Since  1965  there  has  been  intermittent  fish- 
ing on  the  offshore  grounds  for  large  brown 
shrimp. 

Ovary  development.-- Table  6  gives  data  on 
ovarian  development  for  the  brown  shrimp  for 
outside  grounds  of  the  shallow  coastal  fishery 
for  June  through  September. 

The  few  females  captured  in  May  were  all 
undeveloped;  in  June,  all  females  were  un- 
developed, except  for  two  in  the  developing 
stage;  in  July,  91.3  percent  were  undeveloped, 
7.7  percent  were  developing,  and  1.0  percent 
were  yellow;  in  August,  92.9  percent  were 
undeveloped,  5.4  percent  were  developing,  and 
1 .7  percent  were  yellow;  and  in  September, 
65.3  percent  were  undeveloped,  24.3  percent 
developing,  4.0  percent  yellow,  and  6.4  per- 
cent were  ripe  without  attached  spernnato- 
phores.  The  smallest  shrimp  with  developing 
ovaries  was  113  mm.,  yellow  133  nnm.,  and 
ripe  143  mm. 

Joyce  (1965),  in  his  survey  of  the  northeast 
Florida  shallow  outside  fishing  grounds  during 
July  1962  to  June  1963,  found  that  all  females 
in  May  were  undeveloped  except  for  one,  which 


was  spent.  He  stated,  "The  number  of  fennales 
in  son-ie  stage  of  development  increased 
steadily  through  August  1962.  After  this  time, 
total  catches  were  much  reduced  but  most  of 
the  larger  females  were  in  a  developing  stage 
through  November.  From  December  through 
April,  only  15  females  were  taken  offshore 
and  all  but  1  of  these  were  undeveloped  and 
less  than  140  mm.  in  length.  One  female,  in 
March,  was  in  the  150-159  mm.  range  and 
was  developing." 

Figure  1 1  gives  the  size  distributions  and 
table  7  the  ovary  developnnent  of  shrimp  taken 
in  a  series  of  hauls  made  off  northeast  Flor- 
ida by  the  Oregon  between  about  lat.  28°00' 
and  29°30'  N.,  and  from  15  m.  (8  fathoms)  to 
37  m.  (20  fathoms)  during  July,  August,  and 
September  in  1965  and  1966.  In  samples  frona 
15  to  18  m.  (8-10  fathoms),  24.3  percent  were 
undeveloped,  72.0  percent  were  developing, 
and  3.7  percent  were  yellow.  All  of  the  few 
females  taken  between  18  and  37  m.  (10-20 
fathoms)  were  developing;  none  were  shorter 
than  128  mm.  These  samples  were  from 
waters  offshore  to  the  shallow  coastal  fishing 
grounds. 
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Figure    11. — Size   distribution   and   sex    ratios  of  brown 
shrimp   off   northeast    Florida,  between  15  and  37  m. 
(8-20  fathoms),  July  to  September,  1965-66. 


In  a  sample  of  II  brown  shrimp  from  Oregon 
station  5341,  lat.  28°03'  N.  and  long.  80O02.5' 
W.,  taken  in  60  to  62  m.  (33-34  fathoms)  on 
March  13,  1965,  3  were  males  (148-158  mm. 
long)  and  8  were  fennales.  All  of  the  females  -- 
one  168  mm.  long,  and  7  ranging  from  183  to 
203  mm.  (about  maximum  size  for  the  species) 
appeared  to  be  spent. 

Ovary  development  of  shrimp  on  the  shallow 
outside  fishing  grounds  of  northeast  Florida 
is  the  same  as  that  of  shrimp  taken  in  Georgia: 
females  in  the  population  of  young  shrimp  dur- 
ing May  and  June  have  undeveloped  ovaries; 
developing  and  yellow- stage  ovaries  increase 
in  frequency  in  July  to  September  and  a  few 
ripe  females  appear  in  September;  and  shrimp 
disappear  from  the  shallow  outside  fishing 
grounds  from  fall  to  spring.  In  South  Carolina 
I  found  females  with  developing  ovaries  during 
August  and  September  but  none  with  yellow  or 
ripe  ovaries. 

From  the  records  available,  brown  shrimp 
must  spawn  in  Florida  waters  in  fall  and  winter 
and  almost  entirely  in  waters  offshore  from 
the  shallow  coastal  fishing  grounds,  as  very 
few  ripe  females  are  captured  on  the  shallow 
grounds.  The  concentration  of  very  large 
brown  shrimp  in  55  to  66  nn.  (30-36  fathoms) 
off  Cape  Kennedy  may  well  be  the  main  spawn- 
ing stock. 

North  Carolina 

I  have  no  brown  shrimp  records  ironx  this 
State,  but  Williams  (1955)  gave  evidence  of 
seasonal  appearance  of  brown  shrimp  in  the 
shallow  coastal  fishery  similar  to  that  in 
South  Carolina,  Georgia,  and  northeast  Flor- 
ida. In  discussing  recruitment  of  postlarvae 
onto  the  nursery  grounds  he  said,  "Recruit- 
ment to  the  annual  populations  is  judged  to 
extend  from  late  February  to  early  June  with 
a  peak  in  the  first  half  of  May." 

Regarding  brown  shrimp  in  the  North  Caro- 
lina fishery,  Williams  (1955)  said,  "Penaeus 
aztecus  enters  the  commercial  fishery  in  June 
and  recrmtment  continues  until  September  .... 
The  commercial  shrimp  season  in  North 
Carolina  has  been  opened  during  the  first  half 
of  May  in  recent  years.  During  the  first  month 
of  the  season,  nearly  all  of  the  catch  is  com- 
posed of  P.  duorarum,  but  in  June  P.  aztecus 
young  adults  rather  suddenly  appear  in  catches 
made  in  the  estuaries.  Prior  to  this  appear- 
ance, the  young  have  been  on  the  nursery 
grounds  in  the  estuaries  for  two  months  or 
more  and  their  extremely  rapid  growth  ac- 
companied by  nnigration  toward  deeper  water 
brings  great  numbers  of  the  shrimp  into  fish- 
able  waters  rather  suddenly.  The  rapidly 
maturing  young  swell  the  number  of  individ- 
uals in  the  catches  throughout  the  summer, 
especially  in  Pamlico  Sound.  Broad  (1951a) 
wrote  that  this  fishery  reaches  a  peak  in  July 
and   August.    The    adult   population  also    shows 


the  summer  recruitment  by  the  continued  low 
level  of  nninimum  sizes,  but  with  the  onset  of 
autunnn  the  nunnbers  of  adults  decrease  and 
recruitment  of  young  ceases.  Except  for  oc- 
casional individuals  (inshore  and  offshore)  no 
P.  aztecus  are  known  to  overwinter  in  North 
Carolina  waters." 


PINK  SHRIMP 

I  have  records  of  pink  shrimp  only  from  a 
series  of  hauls  made  off  northeast  Florida  by  the 
Oregon  between  about  lat.  28°00'  and29°30'  N. 
and  at  1  5  to  42  m.  (8-23  fathoms)  in  July,  Au- 
gust, and  September  1965  and  1966;  and  in  42  to 
44  m.  (23-24  fathoms)  in  December   1967. 

Size  Distribution 

The  size  distribution  data  are  limited  but 
do  show  that  all  sizes  of  pink  shrimpoccurred 
from  about  15  to  42  m.  (8-23  fathoms)  during 
the    summer   period,  July-September  (fig.   12). 
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Figure  12. — Size  distribution  and  sex  ratios  of  pink 
shrimp  off  northeast  Florida,  between  15  and  42  m. 
(8-23  fathoms),  July  to  September,  1965-66;  and  between 
42  and  44  m.  (23-24  fathoms),  December  1967. 


Pink  shrimp  taken  in  December  in  42  to  44  m. 
(23-24  fathonas)  were  of  similar  size  to  those 
captured  in  July-September  in  15  to  37  m. 
(8-20  fathoms). 

Ovary  Development 

Females  taken  in  15  to  18  m.  (8-10  fathoms) 
in  July  and  August  of  1965-66  were  2.4  percent 
undeveloped,  85.6  percent  developing,  and  12.0 
percent  yellow;  between  18  and  37  m.  (10-20 
fathoms)  in  August  and  September  1965-66, 
7.4  percent  were  undeveloped,  63.0  percent 
developing,  and  29.6  percent  yellow;  and  be- 
tween 37  and  42  m.  (20-23  fathoms)  in  July 
1966,  13.8  percent  were  undeveloped,  82.7 
percent  developing,  and  3.5  percent  yellow 
(table  8).  No  ripe  ovaries  were  found.  The 
snnallest  female  with  developing  ovaries  was 
123  mm.  long,  and  with  yellow- stage  ovaries, 
148  mm. 

Ovaries  of  fennales  in  the  December  1967 
sample  from  42  to  44  m.  (23-24  fathoms)  were 
5.1  percent  undeveloped,  83.0  percent  develop- 
ing, and  11.9  percent  yellow  (table  9).  No  ripe 
shrimp  were  found.  The  smallest  female  with 
developing  ovaries  was  138  mm.,  and  with 
yellow-stage  ovaries,  153  nnm.  The  percentage 
with  yellow  ovaries  was  smaller  in  the  Decem- 
ber 1967  sample  than  in  the  July  to  September 
1965-66  samples.  As  no  ripe  females  were 
captured  it  is  not  possible  to  estimate  time  or 
place  of  spawning. 

Joyce  (1965),  in  discussing  results  of  his 
survey  in  northeast  Florida,  said  for  pink 
shrimp  with  regard  to  ovary  development, 
"There  was  a  total  of  52  females  taken  off- 
shore in  the  following  stages  of  developnnent; 
34  beginning  development,  26  developing,  and 
2  developed.  No  ripe  or  spent  P.  duorarum 
were  taken."  Since  my  sannples  of  pink  shrimp, 
which  were  from  deeper  water  than  Joyce's, 
included  a  higher  percentage  of  females  with 
yellow- stage  ovaries,  there  is  an  indication 
that  as  pink  shrimp  mature  they  move  into 
deeper  water  beyond  the  shallow  coastal  fish- 
ing grounds. 


SEA  BOB 

The  sea  bob  --  a  relatively  small  shrimp 
as  compared  to  white,  brown,  or  pink 
shrimps  --  is  of  commercial  importance  in 
the  United  States  only  in  the  Louisiana  shrimp 
fishery,  where  it  makes  up  about  1  percent  of 
the  catch.  Williams  (1965)  gave  the  known 
range  of  the  species  as  Cape  Hatteras,  N.C., 
south  through  the  Gulf  of  Mexico  and  Caribbean 
Sea  to  near  Santos,  Sao  Paulo,   Brazil. 

Records  on  sea  bobs  were  taken  only  inter- 
mittently, but  those  from  the  Georgia  fishery 
are  sufficient  to  make  a  significant  contribu- 
tion. 1  have  length  frequency  and  ovary  de- 
velopment   data  for  sea  bobs  from  the  Georgia 
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coast  for  January  1932  and  1933,  February 
1932,  March  1932,  April  1933,  June  1932, 
July  1932,  August  1931  and  1932,  September 
1931,  1932,  and  1934,  October  1931  and  1932, 
November  1931  and  1932,  and  December  1932; 
and  for  South  Carolina  for  June  1933  and 
November  1934. 

Records  for  South  Carolina  sea  bobs  are: 
off  Cape  Ronnain  in  November  1934,  off  Stono 
Inlet  in  June  1933,  and  near  Gaskins  Bank  in 
January  1934.  In  northeast  Florida  I  have 
records  for:  off  St.  Johns  River,  off  St.  Augus- 
tine, and  off  New  Smyrna  in  January  1934;  off 
Cape  Kennedy  in  February  1934;  and  at  St. 
Augustine  Sea  Buoy  in  March  1934.  These 
records,  together  with  the  Georgia  data,  show 
distribution  of  the  species  during  the  early 
1930's  from  Cape  Romain,  S.C.,  to  Cape 
Kennedy,  Fla. 

In  the  early  1930's  the  sea  bob  was  abundant 
on  the  Georgia  shrimp  grounds,  in  rivers, 
sounds,  and  the  shallow  coastal  outside  waters. 
It  was  especially  abundant  during  late  fall  and 
winter  when  catches  of  several  hundred  pounds 
were  not  unusual  during  trawling  for  white 
shrimp.  Following  are  examples  of  individual 
catches  made  during  our  own  trawling  for 
white  shrimp  off  Georgia:  December  14,  1931, 
off  Sea  Island,  113.4  kilograms  (250  pounds); 
January  29,  1932,  off  Sea  Island,  90.7  kilo- 
grams (200  pounds);  February  18,  1932,  off 
Jekyll  Island,  4.5  kilograms  (10  pounds);  Oc- 
tober 6,  1932,  off  Sea  Island,  68.0  kilograms 
(150  pounds);  November  10,  1932,  off  Jekyll 
Island,  11.3  kilograms  (25  pounds);  Novem- 
ber 21,  1932,  off  Sapelo  Island,  158.8  kilo- 
grams (350  pounds);  December  6,  1932,  off 
Sea  Island,  45.4  kilograms  (100  pounds);  De- 
cember 21,  1932,  off  Sapelo  Island,  11.3  kilo- 
grams (25  pounds);  January  5,  1933,  off  Sea 
Island,  68.0  kilograms  (150  pounds);  and  Sep- 
tember 13,  1934,  Jekyll  Creek,  22.7  kilograms 
(50  pounds). 

There  was  no  market  in  the  1930's  for  sea 
bobs  (known  in  the  Georgia  fishery  as  "hard- 
backs"), and  the  catches  were  shoveled  over- 
side. 

Apparently  the  abundance  of  sea  bobs  on  the 
Georgia  shrimping  grounds  has  been  drasti- 
cally reduced  since  the  early  1930's.  Frisbie 
(1967),  reporting  on  a  survey  of  the  Georgia 
shrimp  fishery  from  July  1966  to  June  1967 
that  included  sampling  from  both  inside  and 
outside  fishing  grounds  --  essentially  the 
same  as  I  fished  in  the  early  1930's,  said, 
"A  single  specimen  of  Xiphopeneus  kroyeri 
was  found."  I  have  no  explanation  as  to  why 
this  once  abundant  species  has  apparently 
almost  vanished  from  the  Georgia  shrinnping 
grounds. 

Joyce  (1965),  reporting  on  a  survey  of  the 
shallow  coastal  shrimp  fishery  of  northeast 
Florida  covering  17  months  from  July  1962 
to  November  1963,  said,  "A  total  of  only  42 
Xiphopeneus    kroyeri   were   taken  offshore  and 


half  of  these  were  caught  during  the  peak 
month  of  December  1962.  Only  one  speci- 
men was  taken  inshore  and  that  was  in 
October  1962.  The  first  specimens  were 
taken  in  October  and  catches  increased  un- 
til December.  After  this  peak,  catches  de- 
clined rapidly.  From  February  to  the  end 
of  sampling,  only  two  other  specimens  were 
taken."  Joyce's  sampling  in  the  outside  waters 
ended  in  June.  Neither  my  records  from 
the  early  1930's  nor  Joyce's  in  1962-63 
indicated  sea  bobs  to  be  abundant  in  the 
shallow  coastal  shrimp  fishery  of  northeast 
Florida. 


Georgia 

The  Georgia  shrimp  grounds  are  a  narrow 
belt  along  the  coast  consisting  of  rivers, 
sounds,  and  the  close  inshore  ocean  waters. 
In  discussing  the  sea  bob,  I  treat  the  fishery 
as  a  unit. 


Size  distribution. --Figure  13  shows  dis- 
tribution and  sex  ratios  of  sea  bobs  for  all 
months  except  May.  In  January,  February,  and 
April  the  mode  for  males  was  93  mm.;  in 
March  it  was  93  to  98  mm.  For  females  the 
mode  was  98  mn-i.  in  January,  93  mm.  in 
February,  103  mm.  in  March, "and  98  mm.  in 
April.  By  June  (I  have  no  records  for  May) 
the  mode  for  males  was  108  mm.  with  a  size 
spread  of  only  93  to  113  mm.;  and  for  females 
a  mode  of  128  mm.  with  a  size  spread  of  only 
113  to  133  mm.  The  June  sample  was  ob- 
viously mature  adults. 

In  July  it  is  apparent  that  a  new  crop  of  sea 
bobs  had  appeared  on  the  fishing  grounds;  the 
modal  lengths  were  83  mm.  for  males  and 
103  mm.  for  females.  The  largest  males  and 
females  of  the  July  samples  were  not  as  big 
as  the  smallest  males  and  females  of  the  June 
group. 

The  August  samples  show  evidence  of  con- 
tinued recruitment  of  young  shrimp  onto  the 
fishing  grounds,  which  results  in  a  bimodal 
size  distribution  with  modes  at  73  and  83  mm. 
for  males  and  83  and  98  mm.  for  females. 
This  recruitment  --  as  evidenced  by  the  pres- 
ence of  shrimp  about  53  to  63  mm.  long  -- 
continued  to  November  and  shifted  modes  of 
78  mm.  for  males  in  September  to  93  mm. 
in  October;  the  length  distribution  was  bi- 
modal in  November,  with  modes  at  83  and 
93  mm.  For  females  there  was  a  mode  of 
93  mm.  in  September,  103  mm.  in  October, 
and  a  bimodal  distribution  in  November  with 
modes  at  88  and  103  mm. 

Recruitment  of  young  sea  bobs  to  the  fishing 
grounds  evidently  ceased  or  slowed  drastically 
after  November.  The  modes  were  93  mm.  for 
males  and  98  mm.  for  females  in  December -- 
the  same  as  in  January. 


11 


43 


48       58       68       78        88       98       108      118 


128      138 
133  I  143 


I   53    [63[73[83    |   ^    |  103  |  113   [  123  |  133  | 


I  1  I  '"1 


JANUARY 
-204  MALES     =45.1% 
-  246  FEMALES=  54.6%- 


II 


I     .     I     I     I     I     I      I      I     I      I     ' 
l\  FEBRUARY 

'•  \ 101  MALES      =50.57o- 

'"■   < 99  FEMALES  =  49.5% 


;/■- 


/J 


I     I    I    I    I    I    I    >    I    I 

oe    16|-  MARCH 

15 115  MALES      ■-  49.9  % 

,4  _-  -  115  FEMALES  =  49.9  % 

13 

12  - 
11 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 
20 


I     I     I     I     >     I     I 


/  ' 


I      >     I 


19^ 


>^ 


I     I     I     I     I     '     I      I     I     I      I     I 
APRIL 
—  19  MALES     =   38.0%  -f 
•-31  FEMALES=  62.0  7.3 


.     I     I     I     I     I  '     MM      MM'  ' 

43    '    53    '   63   '    73   I    83   '    93   '   103  '    113  '   123  '   133'   143 
48       58       68       78       88       98       108      118      128       138 

TOTAL    LENGTH    (MM.) 


48       58       68       78        88       98       108      118       128      138 
43   I    53    I   63    I    73  J    83    I   93    1  103  I   113    |  123  I   133  i  143 


24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

•-  27 
Z  26 


I    3J    I    63    I    73   J    83    I    93    1   103    l    113    I    123    I    133  | 
I      '      M      M      M      I      '      I      '      I      '      M      I      '      I 


JUNE 
-60  MALES      =51.8% 
-56  FEMALES=48.3% 


/I 


I     I     I 


M    M    M    I 


I    M    M 


X 


^ 


o 

a   '5- 
Ul    14  - 

«>-    13- 
12  - 
11  - 
10  - 
9  - 
8  - 
7  - 
6  - 
5  - 
4  - 
3  - 
2  - 
1  - 
0 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
43 


JULY 

41  MALES      =  44.8% 

51FEAAALES=  54.6%  > 


TXT~rn~T~r-r-T-r-T-r-I~'~r"r-r-'— r-r- 

AUGUST 

165  MALES      =55.5% 

132   FEMALES  =  44.4% 


I    I    M    I 


53   ■    63   '    73   '    83   '    93   '   103  '    113  '    123  '   133  '  143 
48       58       68       78        88       98       108      118      128      138 

TOTAL    LENGTH    (MM.) 


Figure  13.— Size  distribution  and  sex  ratios  of  sea  bobs  on  Georgia  fishing  grounds  by  month,  January  to  April  and  June 

to  December,  1931-34. 
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Heavy  recruitment  of  young  shrimp  to  the 
fishing  grounds  during  summer  and  fall  is 
consistent  with  sea  bobs  being  most  abundant 
on  the  Georgia  fishing  grounds  during  late 
fall  and  winter. 


Ovary  development.-- Table  10  presents  data 
on  development  of  ovaries  of  sea  bobs  for  all 
months  but  May.  All  females  captured  in 
January  and  February  had  undeveloped  ovaries. 
In  March  87.7  percent  were  undeveloped,  11.4 
percent  were  developing,  and  0.9  percent  were 
yellow.  In  April  16.1  percent  were  undevel- 
oped, 38.8  percent  developing,  38.7  percent 
ripe  without  attached  spermatophores,  and  6.4 
percent  ripe  with  attached  spermatophores. 
In  June  there  were  no  undeveloped  ovaries, 
1.8  percent  were  developing,  21.5  percent 
yellow,  9.0  percent  ripe  without  attached 
spermatophores,  and  67.7  percent  ripe  with 
attached  spermatophores.  In  July  through  Oc- 
tober, the  relatively  high  percentage  of  shrinnp 
classified  as  having  developing  ovaries  prob- 
ably included  spent  shrimp,  which  we  did  not 
distinguish  from  those  with  developing  ovaries. 
In  July  19.7  percent  were  developing,  37.1 
percent  yellow,  and  43.2  percent  ripe  with 
attached  spermatophores.  In  August,  with  the 
influx  of  young  shrimp  onto  the  grounds,  7.6 
percent  were  undeveloped,  21.9  percent  de- 
veloping, 18.3  percent  yellow,  3.1  percent 
ripe  without  spermatophores,  and  49.1  percent 
ripe  with  attached  spermatophores.  In  Sep- 
tember 33.2  percent  were  undeveloped,  24.4 
percent  developing,  6.5  percent  yellow,  18.1 
percent  ripe  without  attached  spermatophores, 
and  17.8  percent  ripe  with  attached  sperma- 
tophores. For  October  62.3  percent  were 
undeveloped,  26.5  percent  developing,  1.8  per- 
cent yellow,  8.6  percent  ripe  without  attached 
spermatophores,  and  only  0.8  percent  ripe 
with  attached  spermatophores.  For  November 
92.2  percent  were  undeveloped,  6.8  percent 
developing,  0.5  percent  yellow,  and  0.5  per- 
cent ripe  without  attached  spermatophores. 
In  December  all  females  had  undeveloped 
ovaries. 

The  smallest  fennale  with  ripe  ovaries 
and  attached  spermatophore  was  63  mm. 
long. 

If  the  occurrence  of  females  with  ripe 
ovaries  and  attached  spermatophores  is  used 
as  a  criterion  for  spawning  activity,  spawning 
begins  as  early  as  April,  peaks  in  June,  July, 
and  August,  and  tapers  off  in  the  fall.  There 
is  still  considerable  spawning  in  September, 
but  only  occasional  spawning  in  October,  and 
none  from  November  through  March.  This 
seasonal  progression  follows  very  closely 
that  for  white  shrimp  (Lindner  and  Anderson, 
1956). 
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South  Carolina 


Georgia 


Size  distribution.--!  have  adequate  size 
distribution  data  for  the  sea  bob  only  for 
November  in  South  Carolina's  shallow  coastal 
shrimp  fishery.  In  this  month  the  mode  was 
88  nnnn.  for  nnales  and  88  and  98  mm.  for 
females  (fig.  14)  --  similar  to  that  found  for 
the  Georgia  grounds  in  November. 
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Figure  14. — Size  distribution  and  sex  ratio  of  sea  bobs 
on  South  Carolina  outside  fishing  grounds,  November 
1934. 

Ovary  development.- -Of  1  5  females  captured 
in  South  Carolina  in  June,  20  percent  were 
developing,  26.6  percent  yellow,  13.4  percent 
ripe  without  attached  spernnatophores,  and  40 
percent  ripe  with  attached  spermatophores 
(table  11).  In  November  all  females  had  un- 
developed ovaries  except  for  one  with  de- 
veloping ovaries. 

These  limited  data  suggest  that  the  spawning 
time  in  South  Carolina  is  similar  to  that  in 
Georgia. 

TRACHYPENEUS  CONSTRICTUS 

Trachypeneus  constrictus  is  a  small  penaeid 
shrimp  taken  very  frequently  on  the  shallow 
coastal  shrimp  fishing  grounds  of  the  south 
Atlantic  coast.  Williams  (1965)  gave  the  known 
range  as,  "Tangier  Sound,  Chesapeake  Bay, 
to  Texas;  Bermuda;  Puerto  Rico  and  Sombrero 
Island;  Surinam."  He  gave  habitat  as,  "Pri- 
marily sand  or  mud  and  shell  bottom  in  high- 
salinity  waters;  shallow  water  to  30  fathoms." 


I  have  limited  size  distribution  data  for  the 
shallow  coastal  fishing  grounds  for  November 
and  December  1931;  March,  April,  May,  and 
June  1932;  and  January  1933.  All  samples  ex- 
cept for  June  and  December  were  fronn  inside 
grounds.  Ovary  development  data  are  available 
for  all  the  listed  months  except  December. 
Comparisons  of  sex  ratios,  sizes,  ovary  de- 
velopment, and  spawning  are  made  withlimited 
data  from  South  Carolina,  and  published  data 
for  northeast  Florida. 

The  size  distribution  and  sex  ratios  (fig.  15) 
have  two  obvious  features  --  an  unbalanced 
sex  ratio  and  a  great  disparity  in  sizes  of 
males  and  females.  Of  the  384  specimens  from 
Georgia  only  31  or  about  8  percent  were 
males,  and  in  the  various  months  the  ratio 
varied  between  0  and  22  percent.  Joyce  (1965), 
reporting  on  a  survey  of  the  shallow  coastal 
shrimping  grounds  of  northeast  Florida,  said 
of  this  species,  "Only  14.4  percent  of  the  total 
offshore  T.  constrictus  catch  were  males."  In 
my  sample  of  37  specimens  from  the  South 
Carolina  shrimping  grounds  in  May  1935,  only 
5  (13.5  percent)  were  males;  and  a  sample  in 
June  1935  of  18  specimens  contained  no  males. 
It  is  apparent  that  the  percentage  of  males  is 
very  low  on  the  shallow  coastal  shrimping 
grounds  from  South  Carolina  to  northeast 
Florida. 

Size  distribution.-- Length  distribution  va- 
ried widely  during  the  year.  In  November  the 
females  were  63  to  88  mm.  long  with  a  mode 
at  78  mm.;  the  one  male  was  58  mm.  In  De- 
cember the  females  were  48  to  88  mm.  long 
with  a  mode  at  73  mm.;  the  three  nnales  were 
43  to  58  mm.  In  January  females  were  58  to 
83  mm.  long  (most  were  between  68  and 
83  mm.);  males  were  48  to  63  mm.  with  a 
mode  at  53  mm.  In  March  females  were  from 
58  to  88  mm.  long,  with  73  to  83  mm.  the 
most  abundant  sizes;  the  one  male  was  63  mm. 
The  size  range  of  females  in  April  was  48  to 
93  mm.,  with  68  to  83  mm.  the  most  abundant 
sizes;  the  17  males  were  48  to  63  mm.  long, 
with  a  distinct  mode  at  53  mm.  In  May  there 
was  a  regression  in  size  --  females  were  33 
to  83  mm.  long,  with  a  mode  at  only  58  mm.; 
the  one  male  was  38  mm.  The  small  June 
sample,  all  females,  showed  a  still  further 
size  regression  with  a  range  from  38  to  53  mm. 
and  a  mode  at  43  mm. 

The  largest  male  was  63  mm.,  and  the  larg- 
est female  93  mm.  Figure  15  shows  the  great 
disparity  in  sizes  of  males  and  females  in 
any  single  sample.  Joyce  (1965)  found  a 
similar  situation  for  the  northeast  Florida 
grounds  and  said,  "Only  three  males  were 
taken  above  the  50-59  mm.  range  as  compared 
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Figure  15. — Size  distribution  and  sex  ratios  of  Trachypeneus  constrlctus  on  Georgia  fishing  grounds  by  month,  January 

1933,  March  to  June  1932,  and  November  and  December  1931. 


to  344  females  taken  above  this  range."  My 
small  May  1935  sample  from  the  South 
Carolina  shrimp  grounds  had  32  females 
58  to  93  mm.  long,  with  a  mode  at  63  nnm., 
and  5  males  fronn  43  to  53  mm.  (3  were 
53  mm.);  and  a  sannple  of  18  taken  off  South 
Carolina  in  June  1935  contained  all  females 
ranging  from  73  to  83  mm.,  with  a  mode  at 
78  mm. 

Ovary  development.-- Table  12  shows  ovary 
development  in  samples  of  JT.  constrictus. 
All  females  taken  in  Novennber  had  unde- 
veloped  ovaries.    In   January  all  females  were 


undeveloped  except  for  one  with  developing 
ovaries.  Ovary  development  was  not  recorded 
for  December,  but  I  assume  that  nearly  all 
were  undeveloped.  For  March  23.2  percent 
were  undeveloped,  30.6  percent  developing, 
38.5  percent  yellow,  and  7.7  percent  ripe  with 
attached  spermatophores.  In  April  11.2  per- 
cent were  undeveloped,  47.2  percent  develop- 
ing, 15.2  percent  yellow,  15.2  percent  ripe 
without  attached  spernnatophores,  and  11.2 
percent  ripe  with  attached  spermatophores. 
For  May  68.5  percent  were  undeveloped,  21.0 
percent  developing,  7.9  percent  yellow,  and 
2.6  percent  ripe  with  attached  spermatophores. 
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The  June  sample  contained  only  snnall  shrinnp 
(fig.  15);  72.7  percent  were  undeveloped,  9.1 
percent  developing,  and  18.2  percent  were 
yellow. 

The  smallest  female  with  ripe  ovaries  was 
63  mm.  long.  The  nnaturity  data  for  Georgia 
suggest  that  the  species  spawns  in  Georgia 
waters  from  at  least  March  to  June. 

The  May  1935  sample  from  the  South  Caro- 
lina shrimping  grounds  had  31.2  percent  with 
undeveloped  ovaries,  18.8  percent  developing, 
18.8  percent  yellow,  and  31.3  percent  ripe 
with  attached  spermatophores;  the  June  1935 
sample  had  61.3  percent  with  developing  ova- 
ries, 16.7  percent  yellow,  and  22.2  percent 
ripe  with  attached  spermatophores.  These 
data  indicate  that  the  species  spawns  in  South 
Carolina  waters  at  least  in  May  and  June,  and 
that  the  spawning  season  is  sinriilar  to  that  in 
Georgia. 

Joyce  (1965)  said  for  the  northeast  Florida 
shrimping  grounds,  "The  peak  percentage  of 
impregnated  females  occurred  in  April  and 
May,  and  the  appearance  of  the  first  recruits 
in  nnid  June.  Therefore,  it  appears  that  spawn- 
ing may  begin  as  early  as  April  and  probably 
reaches  a  peak  in  May." 

From  the  available  records  for  South  Caro- 
lina, Georgia,  and  northeast  Florida,  it  is 
evident  that  there  is  a  similar  spawning 
period  --  from  spring  to  early  summer  --  on 
the  shallow  coastal  shrimping  grounds  along 
the  three  States. 

The  species  occurs  in  waters  offshore  to 
the  coastal  shrimping  grounds  but  1  have  no 
maturity  data  from  that  area  and  hence  no 
knowledge  of  offshore  spawning. 
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Table  1. — Average  monthly  surface  water  temperaturee  ( "  C, )  for  Indicated 
sections  of  the  shallov  coastal  shrJjnp  fishing  grounds,  1931'35 


South 
Carolina 

Georgia 

Florida 
outside 

Month 

Outside 

Creeks 

Sounds 

Outside 

St. 
Augustine 

Nev 
Smyrna 

Cape 
Kennedy 

"  C. 

°  C. 

°  c. 

"  C. 

°  C. 

1^- 

I^- 

January 

12.6 

15.2 

11*.  It 

11*.  7 

16.1 

17.0 

20.2 

February 

9.5 

15.7 

llt.O 

13.3 

12.6 

lit.  3 

17.7 

March 

12.7 

15.3 

lit.  3 

lit.  6 

16.1* 

17.7 

18.6 

April 

17.  U 

19.3 

19.8 

19.3 

19.8 

22.lt 

23.7 

Itoy 

2l*.l 

2U.3 

2lt.7 

23.8 

2lt.2 

25.  U 

26.2 

June 

26.9 

27.5 

27.1 

26.7 

25.9 

26.9 

26.7 

JlOy 

27.2 

29.3 

29.0 

28.6 

25.0 

25.2 

25.8 

August 

28.7 

28.8 

28.8 

27.7 

2lt.8 

25.8 

28.3 

September 

27.8 

26.7 

27.6 

26.0 

27.0 

29.7 

29.0 

October 

20.9 

23.7 

23.0 

23.1 

26.3 

27.0 

27.0 

November 

ll».9 

18.3 

17.8 

17.8 

21.8 

22.6 

22.2 

December 

13.8 

15.1* 

15.1 

15.3 

18.1 

20.1 

20.6 

Ifeble  2. "Ovary  development  of  brown  shrimp  on  Georgia  inside  fishing  grounds,  by  size  and  month, 

June  to  September,  1931*3^ 


June 

July 

August 

. 

September 

Total  length 

Undeveloped 

Undeveloped 

Undeveloped 

Developing 

Yellow 

Undeveloped 

Developing 

Yellow 

Millimeters 

Number  Percent 

Number  Percent 

Number 

Percent 

Number  Percent 

Number 

Percent 

Number 

Percent 
1.2 

Number  Percent 

Number 

Percent 

63 

_ 

_ 

_ 

_ 

_ 

„ 

1 

_ 

_ 

68 

- 

1            0.1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

73 

1            0.1 

1            0.1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

78 

1            0.1 

2            0.1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

83 

9         1.1 

3            0.2 

3 

0.3 

- 

- 

- 

- 

- 

- 

- 

- 

88 

12          1.5 

It            0.3 

3 

0.3 

- 

- 

- 

1 

1.2 

- 

- 

- 

93 

19          2.3 

u         0.8 

1* 

0.1* 

- 

- 

- 

1 

1.2 

- 

- 

- 

98 

30         3.7 

26         1.8 

10 

1.1 

- 

- 

- 

1 

1.2 

- 

- 

- 

103 

66         8.1 

1*7         3.2 

19 

2.0 

- 

- 

- 

3 

3.7 

- 

- 

- 

108 

61          J.k 

63          It.  3 

16 

1.7 

- 

- 

- 

1 

1.2 

- 

- 

- 

U3 

75          9.2 

80          5.5 

18 

1.9 

- 

- 

- 

1 

1.2 

- 

- 

- 

118 

115        llt.O 

11*1*          9.9 

1*3 

1*.6 

- 

- 

- 

2 

2.1* 

- 

- 

- 

123 

123        15.0 

195        13.3 

63 

6.7 

- 

- 

- 

5 

6.1 

- 

- 

- 

128 

108        13.1 

230        15. T 

62 

6.6 

- 

- 

- 

It 

lt.9 

- 

- 

- 

133 

92        11.2 

276        19.0 

92 

9.8 

1            0.1 

- 

- 

6 

7.3 

1            1.2 

- 

- 

138 

62          7.6 

202        13.9 

97 

10.6 

1            0.1 

- 

- 

5 

6.1 

- 

- 

- 

11*3 

27          3.3 

107          7.1* 

130 

13.9 

- 

- 

- 

7 

8.5 

- 

- 

- 

11(8 

7          0.8 

1|8          3.3 

113 

12.3 

6          0.6 

2 

0.2 

5 

6.1 

3           3.7 

- 

- 

153 

8          1.0 

13           0.9 

117 

12.6 

16          1.7 

1* 

0.1* 

1* 

lt.9 

It          l*.9 

- 

- 

158 

2            0.2 

3           0.2 

56 

6.0 

9         1.0 

2 

0.2 

8 

9.8 

6         7.'t. 

- 

- 

163 

1            0.1 

- 

23 

2.5 

10         1.1 

- 

- 

1* 

lt.9 

3          3.7 

1 

1.2 

168 

1            0.1 

. 

1* 

0.1* 

7          0.7 

1 

0.1 

- 

- 

2          2. It 

- 

- 

173 

- 

- 

- 

- 

1          0.1 

- 

- 

- 

- 

2            2.1* 

- 

- 

178 

■ 

- 

- 

~ 

■ 

" 

~ 

" 

" 

1            1.2 

■ 

" 

Ibtal 

820       100.0 

1,456       100.0 

873 

93.T 

51          5.1* 

9 

0.9 

59 

71.9 

22          26.9 

1 

1.2 
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•&ble  3. —Ovary  development  of  brown  shrimp  on  Georgia  outside  fishing  grounds,  by  size  and  month,  June  to  September 

1931-35 

June 

July 

August 

September 

Total  length 

Undeveloped 

Undeveloped 

Developing 

Undeveloped 

Developing 

Yellov 

Undeveloped 

Developing 

YeUou 

Ripe  - 

MlUijneters 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

4           0.4 
2            0.2 

14         1.5 
24           2.6 
21            2.2 

13         1.4 
6          0.6 
2            0.2 
1            0.1 

Number  Percent 

Number  Percent 

Number  Psrcent 

Number  Percent 

Number  Percent 

63 
68 
73 
76 

i 

93 
98 
103 
108 
113 
118 
123 
128 
133 
138 
143 
148 
153 
158 
163 
168 
173 
178 
183 

1         2.5 
1           2.5 
1           2.5 
3          7.5 
3          7.5 
9        22.5 
10         25.0 
6       15.0 
1          2.5 
3          7.5 
1          2.5 
1          2.5 

1           0.1 

1  0.1 

2  0.3 
12            1.7 
12           1.7 

44  6.1 
41          5.7 
80        U.O 

124        17.1 
136        18.8 
127        17.5 
88        12.1 

45  6.2 
9          1.2 

3  0.4 

1           0.1 

2           0.2 

7  0.7 

8  0.9 
14           1.5 
13          1.4 
46          4.9 
53          5.7 

84  9.0 
104        11.3 
124        13.4 
130        13.9 
106        11.3 

85  9.1 
43          4.6 
18          1.9 

5          0.5 
2          0.2 

1           0.1 

1            0.1 
1           0.1 

1           0.8 

1  0.8 

4           3.2 

3  2.4 

2  1.6 

3  2.4 

4  3.2 
8          6.2 

4  3.1 
3         2.4 

1  0.8 

2  1.6 
1          0.8 
1          0.8 

1           0.8 
3           2.4 
5         4.0 

5  4.0 
13        10.2 

7          5-5 

6  4.8 
3          2.4 

3           2.4 
3          2.4 
15        11.9 
14        11.1 
3          2.4 
1          0.8 
1          0.8 
1          0.8 

a        1.6 

2            1.6 

Total 

40       100.0 

724        99.9 

1           0.1 

844        90. 5 

8t          9.2 

3          0.3 

38        30.1 

43        34.1 

41        32.6 

4          3.2 

— Ovary  development  of  brown  shrimp  on  South  Carolina  outside  fishing  grounds,  by  size  and  month, 
June  to  September,  igSS-S**^ 


June 

July 

August 

September 

Total  length 

Undeveloped 

Undeveloped 

Developing 

Undeveloped 

Developing 

Undeveloped 

Developing 

MlUlmeters 

Number  Ftercent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

63 
68 

1           0.4 

- 

- 

- 

- 

- 

- 

73 

3           1.2 

- 

- 

- 

_ 

- 

- 

78 

6           2.4 

- 

- 

- 

- 

- 

- 

83 

24           9.6 

- 

. 

- 

- 

. 

- 

88 

25         10.0 

2           0.4 

- 

- 

- 

- 

- 

93 

29       11.5 

8         1.5 

- 

- 

- 

- 

- 

98 

37       14.7 

12            2.2 

_ 

1      0.3 

- 

2      1.4 

- 

103 

30       11.9 

23          4.3 

- 

1      0.3 

- 

2      1.4 

- 

108 

37       14.7 

33          6.2 

- 

2      0.6 

- 

2      1.4 

- 

113 

33        13.2 

41          7.7 

_ 

2           0.6 

- 

4      2.9 

- 

Ufl 

17         6.8 

56        10.5 

- 

13         4.1 

- 

5      3.6 

- 

123 

9         3.6 

69        12.9 

- 

26           8.2 

. 

16     1L.4 

- 

128 

86        16.1 

- 

37        11.7 

- 

31     22.3 

- 

133 

- 

63        11.8 

- 

44       13.9 

- 

23     16.4 

_ 

138 

- 

56        10.5 

- 

57        18.2 

- 

16       li.4 

- 

143 

. 

43          8.0 

- 

45        14.4 

. 

18        12.9 

- 

148 

- 

29          5.4 

- 

37        11.7 

- 

9          6.4 

2            l.i^ 

153 

- 

U          2.1 

- 

27         8.5 

2            0.6 

4          2.9 

- 

158 

- 

- 

- 

16         5.1 

1            0.3 

3          2.1 

- 

163 

- 

1           0.2 

1           0.2 

2          0.6 

1            0.3 

2          1.4 

- 

168 

- 

- 

- 

1          0.3 

1            0.3 

1          0.7 

- 

Itotal 

251        100.0 

533        99.8 

1            0.2 

311        98.5 

5          1.5 

138        98. fa 

2            1.4 

18 
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l^bl©  8,  "Ovary  development  of  pink  shrljiip  off  northeast  Florida,  by  size  and  depth,  JUly  to  September,  I965-66 


Under  I8  meters 
(10  fathoms) 

Between  18  and  37  meters 
(10  to  20  fathoms) 

Between  37  and  1*2  meters 
(20  to  23  fathoms) 

Ttotal  length 

Undeveloped 

Developing 

Yellow 

Undeveloped 

Developing 

YeUow 

Undeveloped 

Developing 

YeUow 

MlUljiieters 

Number  Perceat 

Number  Percent 

2  It. 8 

3  7.1 
3          7.1 
7        16.  :> 
6       lit. 3 
6       111.  3 
2         I..8 
1*         9.5 
2         1..8 
1           2.1t 

Number  Percent 

1            2. It 

1            2.1t 
1            2.1* 
1            2. It 
1            2. It 

Number  Percent 

Number  Percent 

3         U.l 
It        llt.9 
3        U.l 
3        U.l 

3        U.l 
1          3.7 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

113 
118 

133 
138 

iw 

158 
163 

168 

173 
178 
183 
188 

lU 

203 

206 

213 

1            2.lt 

1         3.7 
1         3.7 

3         U.l 
2           7.1* 

2           7.1* 
1           3.7 

2           6.8 
1           3.5 

1           3.5 

1           3.5 

1  3.5 

2  6.6 

2  6.8 

3  10.1* 
3       10.1* 
It        13.7 
2         6.8 

1  3.5 

2  6.8 
1          3.5 
1          3.5 

1          3.5 

1           3.5 

Total 

1            2. It 

36       85.6 

5          12.0 

2          7.1t 

17        63. t 

8        29.6 

1*         13.8 

2l*         82.7 

1           3.5 

Tfeble  9* — Ovary  developanent  of  pink  shrimp  off  northeast 
Florid^  by  size  and  depth,  December  I967 


Between  1*2  and  1*J*  meters 

(23  to  2l*  fathoms) 

Ttotal  length 

Undeveloped 

Developing 

YeUow 

MlUimeters 

Number 

Percent 

Number  Percent 

Number 

Percent 

U8 

2 

3.1* 

_ 

_ 

123 

- 

- 

- 

- 

- 

128 

- 

- 

- 

- 

- 

133 

- 

- 

- 

- 

- 

138 

1 

1.7 

5          8.6 

- 

- 

llt3 

- 

- 

5         8.6 

- 

- 

IW 

- 

- 

6       10. '^ 

- 

- 

153 

- 

- 

12         20.8 

1 

1.7 

158 

- 

- 

9       15.7 

1 

1.7 

163 

- 

- 

h          6.9 

1 

1.7 

168 

- 

- 

2          3.4 

2 

3.1* 

173 

- 

- 

2          3.k 

1 

1.7 

178 

- 

- 

1          1.7 

- 

- 

183 

- 

~ 

2          3.4 

1 

1.7 

Total 

3 

5.1 

ha      83.0 

7 

11.9 

21 


Ibble  10. — Ovary  development  of  eeabobs  on  Georgia  fishing  groxmds,  by  size  and  month,   January  to  April  and  Jime  to  December,    I93I-3U 


January 

Ftebruary 

March 

April 

Total  length 

Undeveloped 

Undeveloped 

Undeveloped 

Developing 

Yellcv 

Undeveloped 

Developing 

Ripe  - 

Ripe  + 

Millimeters 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

48 

53 
58 
63 
68 

^ 
83 
88 
93 
98 
103 
108 

Si 
123 

133 

1           0.4 

1           0.4 

1         0.4 

4         1.6 

9         3.7 

16         6.5 

23         9.4 

40       16.2 

58        23.6 

43        17.5 

32       13.0 

15          6.1 

3         1.2 

1            1.0 
4            4.0 

3  3.0 

4  4.0 

5  5.1 
9          9.1 

14       14.1 
20       20.3 
17       17.2 

12         12.1 

4  4.0 

5  5.1 

I            1.0 

1            0.9 

1            0.9 

7          6.1 

14       12.2 

27        23.4 

32        27.6 

11          9.6 

5         4.4 

3         2.6 

1           0.9 

1           0.9 

3  2.6 

4  3.5 
3          2.6 
1          0.9 

1           0.9 

1           3.2 
3          9.7 
1          3.2 

2            6.5 

2  6.5 
I            3.2 

3  9.7 

1  3.2 

2  6.5 
1            3.2 

1            3.2 

1  3.2 

5       16.1 

2  6.5 

1  3.2 

2  6.5 

1           3.2 
1           3.2 

Itotal 

246       100.0 

99      100.0 

101       Rt.T 

13         U.4 

1            0.  'J 

5          lo.l 

12          38.8 

12          38.  T 

2            6.4 

Table  10. --Continued 


June 

July 

Total  length 

Developing 

Yellow 

Ripe  - 

Ripe  + 

Developing 

Yelloy 

R 

pe  + 

Millimeters 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number 

Percent 

48 
53 
58 
63 
68 

- 

- 

- 

- 

. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

2.0 

73 

. 

- 

. 

- 

- 

- 

- 

- 

78 

- 

- 

_ 

- 

- 

1            2.0 

- 

- 

83 

- 

- 

_ 

- 

1      2.0 

- 

- 

- 

88 

- 

- 

_ 

- 

3      5.9 

4         7.8 

4 

7.8 

93 

. 

1          1.8 

- 

- 

2      3.9 

7        13.6 

2 

3-9 

98 

. 

- 

- 

- 

2      3.9 

2          3.9 

6 

11.8 

103 

- 

. 

- 

- 

1      2.0 

5         9.8 

8 

15.7 

108 

. 

- 

. 

- 

. 

1 

2.0 

113 

. 

_ 

- 

1          1.8 

- 

- 

- 

118 

. 

2            3.6 

1          1.8 

5          9.0 

- 

- 

- 

123 

- 

1         1.8 

1         1.8 

10      17.7 

- 

- 

- 

128 

1         1.8 

7        12.5 

1          1.8 

9       16.1 

1      2.0 

- 

- 

133 

- 

1         1.8 

2          3.6 

13        23.1 

" 

" 

~ 

Itotal 

1         1.8 

12          21.5 

5         9.0 

38        67.7 

10     19.7 

19        37»1 

22 

43.2 

22 


T&blo  10.~ContlDued 


Aii>:\ui  t 

L>jptcmber 

■total  length 

Undeveloped 

Developing 

yellow 

Ripe  - 

Ripe  + 

Undeveloped 

Developing 

Yollov 

Ripe  - 

Ripe  + 

Mlllljilot«r» 

Number  Percent 

Number  Percent 

2           1.5 

2  1.5 
6          1..5 

3  2.3 
6          I..5 
2          1.5 
2          1.5 

2  1.5 

3  2.3 

1          0.8 

Bujnber  Percent 

1           0.6 
It          3.0 
5          3.8 
5          3.8 
3          2.3 
3          2.3 

1  0.8 

2  1.5 

Nujnber  Percent 

Nujnber  Percent 

1  0.6 

2  1.5 

5  3.8 
7          5.3 
7          5.3 

6  4.5 
19        14.2 
15        U.4 

3  2.3 

Number  percent 

3  1.3 

1  0.4 

4  1.8 

10  4.5 

11  4.9 
8          3.6 

18          8.2 

8  3.6 

9  4.0 

2  0.9 

Number  Percent 

1           0.4 
5           2.2 
3           1.3 

5  2.2 
9          4.0 

13          5.6 
12          5.4 

6  2.7 
1          0.4 

Number  Percent 

Number  Percent 

Number  Percent 

IS 

i 

68 

T3 

78 

83 

88 

93 

98 

103 

108 

113 

lie 

123 

128 

133 

1  0.8 

2  1.5 

2         1-5 
2           1.5 

1  0.6 

2  1.5 

2           1.5 

1         0.8 
1         0.8 

2            0.9 
2            0.9 
2            0.9 
4            1.8 
4          1.6 

1          0.4 
1          0.4 
6          2.7 
8         3.6 
14         6.2 
5         2.2 
3          1.3 
3          1.3 

5  2.2 
12          5.4 
15          6.7 

6  2.7 
1          0.4 
1          0.4 

Total 

10          7.6 

29        21.9 

24        18.3 

4          3.1 

65        49.1 

74        33.2 

55        24.4 

14          6.5 

41        18.1 

40        17.6 

Table  10.— Continued 


October 

November 

December 

■Kjtal  lengtb 

Undeveloped 

Developing 

Yellov 

Ripe  - 

Ripe  + 

Undeveloped 

Developing 

YeUov 

Ripe   - 

Undeveloped 

mOllliietero 

Number  Percent 

Number  Ifercent 

1           0.2 

1  0.2 
4          0.8 

14          2.9 
29          5.9 
48          9.8 
24          4.9 
7          1.4 

2  0.4 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Ifercent 

Number  Percent 

Nximber  Percent 

48 
53 
58 
63 
68 

^ 
83 
88 
93 
98 
103 
108 
113 
118 

^ 
133 

2           0.4 
4           0.8 
17          3.5 
41          8.4 
45          9.2 
52        10.7 
56        11.4 
39          8.0 
33          6.8 
13          2.7 
2            0.4 

1           0.2 

3  0.6 

4  0.8 
1          0.2 

1  0.2 

3         0.6 

17  3.5 

18  3.7 

2  0.4 
1            0.2 

3           0.6 
1           0.2 

3            0.8 
3            0.8 

6  1.6 
20          5.2 
31          8.1 
54        14.0 
61        15.9 
53        13.8 
41        10.7 
51        13.3 
24          6.2 

7  1.8 

3            0.6 

6          1.6 
6          1.6 
9          2.3 
2          0.5 

2            0.5 

2           0.5 

2  2.0 

3  3.0 
11         U.O 

14  14.0 
17        17.0 
13        13.0 

15  15.0 
13        13.0 

6          6.0 

4  4.0 
2          2.0 

Total 

304        62.3 

130        26.5 

9          1.6 

42          6.6 

4           0.8 

354        92.2 

26          6.8 

2            0.5 

2            0.5 

100       100.0 

23 


liable  11. --Ovary  development  of  seabobe  on  South  Carolina  outside  fishing  grounds,  by  size, 
JUoe  1933  and  Bovember  193!+ 


June 

November 

Total  length 

Developing 

Yellow 

Ripe  - 

Ripe  + 

Undev. 

sloped 

Developlag 

Millimeters 

Hunber  Percent 

Hufflber  Percent 

Hiifflber  Percent 

Humber  Percent 

Humber 
2 

Percent 
1.9 

Number  Percent 

68 

. 

. 

73 

- 

- 

- 

- 

7 

6.8 

- 

78 

- 

- 

. 

- 

11 

10.7 

- 

83 

- 

_ 

- 

- 

23 

22.3 

- 

88 

_ 

- 

- 

- 

18 

17.5 

- 

93 

- 

- 

- 

. 

27 

26.2 

- 

98 

- 

- 

- 

- 

8 

7.8 

- 

103 

- 

- 

- 

- 

3 

2.9 

- 

108 

- 

_ 

- 

- 

2 

1.9 

1            1.0 

113 

- 

_ 

- 

- 

1 

1.0 

_ 

1X6 

- 

1           6.7 

- 

1           6.7 

- 

- 

- 

123 

1           6.7 

2         13.2 

1          6.7 

3         20.0 

- 

- 

- 

128 

2          13.3 

1          6.7 

2         13.3 

- 

- 

- 

133 

- 

1          6.T 

- 

- 

- 

Total 

3        20.0 

h       26.6 

£          13.^ 

6         UO.O 

102 

99.0 

1             l.Q 

Ibble  12. "Ovary  development  of  TrachypeneuE  coastrlctua  on  Georgia  fistiing  grounds,  by  elze  and  month,  January  1933>  March  to  June  1932,   and  noveaber  1931 


January 

March 

AprU 

Itotal  leogth 

Undeveloped 

Developiag 

Undeveloped 

Developing 

Yellou 

Ripe  + 

Undeveloped 

Developliig 

Yellow 

Ripe  - 

Ripe  » 

MinijLeters 

Number  B^^ce^t 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

Number  Percent 

1  2.6 

2  5.1 

Number  Percent 

2  1.6 

3  2.1. 
3         2.1. 

2           1.6 

I           i.2 

Number  Percent 

Number  Percent 

3         2.1. 
2           1.6 
2           1.6 

1.     3.2 

5         I..0 
2           1.6 

1         0.8 

Number  Percent 

Number  Percent 

33 
38 
't3 
M 
53 
58 
63 
68 
73 
78 
83 
88 
93 

5  17.9 

6  21. It 

5  17.9 

6  21.1 
5        17.9 

1         3.5 

1           2.6 
6         15. ll 
1           2.6 

1           2.6 

2           5.1 
7        17.8 

1  2.6 

2  5.1 

1           2.6 

^        5-i 

5  12.8 

6  15.4 
1         2.6 

1            0.8 

1  0.8 

3         2.1. 
12           9.5 

11.         11.1 
16         12.5 
11           8.5 

2  1.6 

2           1.6 

5  4.0 
1.         3.2 
1         0.8 

6  4.8 

1          0.8 

3           2.4 
5          4.0 
3          2.4 
2          1.6 

1           0.8 

Total 

27         96. 5 

1             3.5 

9         23.2 

12         30.6 

15        38. 5 

3          7.7 

Ih        11.2 

60         1.7.2 

19         15.2 

19        15.2 

14         11,2 

Table  12- — Continued 


May 

June 

November 

Total  length 

Undeveloped 

Developing 

Yellov 

Ripe  + 

undeveloped 

DevBloplag 

Yellow 

Undeveloped 

MlUlmeters 

Number  Ifercent 

Number  Percent 

Number  Percent 

Number  Percent 
1           2.6 

Number  Percent 

1  9.1 
4        36.3 

2  18.1 
1         9.1 

Number  Percent 
1           9.1 

Number  Itercent 

Number  fercent 

33 
38 
43 
kH 
53 
58 
63 
68 
73 
78 
83 

ee 

93 

1           2.6 

1           2.6 

3  7.9 

4  10.5 
8       21.2 
6        15.8 
3          7.9 

3         7.9 
3          7.9 
1          2.6 
1          2.6 

2           5.3 
1           2.6 

2         18.2 

3        17.6 

2  11.8 

3  17.6 
6        35.3 
2        11.8 
1          5.9 

Tbtal 

26       68.5 

8        21.0 

3          7.9 

1           2.6 

8        72.7 

1          9.1 

2         18.2 

17      100.0 

24 
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As  the  Nation's  principal  conservation  agency,  the  Depart- 
ment of  the  Interior  has  basic  responsibilities  for  water, 
fish,  wildlife,  mineral,  land,  park,  and  recreational  re- 
sources. Indian  and  Territorial  affairs  are  other  major 
concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in 
managing  all  our  resources  so  each  wiU  make  its  full 
contribution  to  a  better  United  States  —  now  and  in  the  future. 
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